Feb. 1, 1949. LE ROY S: JESSEN 2,460,294

TARGET EXCHANGER
Filed June 24, 1944

3 ) .35 ' /e

2

NSRS T

o

AN

i
JUCTR A\ STTTN TN

.?Z -46 46 P / >

2

X
S “‘““‘l‘(c.-
|'< \'\\v.:\\’:\\“"’

D
1}‘
\/

43 INVENTOR,
LrRor S.JESSEN

Yl Bm “7‘42’:?

ATTORNEYS




Patented Feb. 1, 1949

UNITED STATES PATENT

2,460,294

OFFICE

_ 2,460,294
- TARGET EXCHANGER
Le Roy S: Yessen, Dayton, Ohio.
Applieation: Fugie 24, 1944, Serial No. 541,979

5 Claiins.

(CL 273—105.3)

(Granied under the act of Mareh 3, 1883, as.
amended April:30; 1928; 376 0. G. 757)

S |
The invention described Herein may be manu-
factured and used:by oi for the Government for
governmental purpoeses, without the payment to
me of any royalty therson.
This invention relates to automatic tow target
releasers or exchangers.
One object. of the present invention is to.pro-
vide an automatic tow target release whrr'h W”1
sever the targst lead cable.

Ancthar object is to provide 8 target exchzmge. !

mechanism which will minimize the danger of the
tow cable breaking accidentally.

A further object is to simplify the construction
of target releasers or exchangers by reducing the
number of moving parts therein.

Other ohjects will become apparent upow gom- -

sidering the following. specification which,. when
taken in  connection with the aceompanying
drawings illustrate preferred types of the im=
vention.

Broadly, the invention comprises &  terminal
mambfq- xed to o tow cable, said terminal meny-
her having an

stretehed a lead cable to a towed target and amn

(7

a target lead cable and: a cutter on said ex=
changer adapted to engage the first named anvil
and shear the cable thereacross.

In the drawings:

Mg, 1 is an elevational view of a target tow
plane with an exchange target on the tow cable;.

3

xehanger inclnding an anvil adapted to receive:

anvil thereon across. which 8-

jae)
]

certain parts being shown enlarged for purposes.

of illustration;

g, 2 is a view of the target end of the tow
cable showing the ferminal member and an ex-
change target on the tow cable;

Fig. 3 is a longitudihal cross section through
two sucecessive exchangers on the tow cable;

Fig. 4 is an end view of the terminal member or

the exchanger;

Fig. b is an end view of the cutter end of an
exchanger;

Fig. 6 is a longitudinal cross sectional view of
the terminal member;

g, 7 is a longitudinal view, partly in cross sec-
tion showing a modified form of the inventiom;
and

Fig. 8 is an end view of the cutfer end of the
maodification shown in Fig, 7.

Referring first to Fig. 1, an aurplane {8 has a
guide tuke {2 fixed in the bottom thereof, through
which is strung a tow cable {13. The tow cable 13
is provided with s terminal member 14 (to be de-
scribed more fully below), to which a sleeve tar-
get #B is attached by a target cable 16. An ex-
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¥ fherethiwough. The holes
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changet {8 carrying a replacement farget 1§ is

shown: supperted on the cable #8.  Prior fo- the

reléase of the tdarget 15, 4 plurality of exchangers
i§ (nof shown) are strung on the tow cabls i¥
and are retained thereéon adjacent the guide tube
2 until needed:

As -geerk in Pigs.. 2 and 6 the terminal membex
i4 may comprise a beédy member 22 having a
conical recess 2% therein which -communicates
with &h axial bore 24 adapted to receive the eahie.
£3. A conical plug 25, -havirig the same taper as
the reces§ 28, has a contitivous grosve 1§ formed
on two of the sides and across the base: The
cable 18 extends through the bore 2%, around the
tery of the plug 28 in.the grocve 28, and is
retained in the reéess 23 by the wedging dction
between the plug 28 and the recess 23.. A spring
28 is retained in the recess 23 by a cdp 29 serew
threaded on: to the body 2%. The gpring 23 tends:
to: wedgé the plug. 28 into thé reesss and insures

etention of the cable ¥ in the recess 23.

The exterior of the terminal member {4 is pro-
videéd with ananvil 38 (Figs. 2, 4, and 6) which is
vrovided with four holes 82 substantially axially
2% receive g pair of
lead ropes 35 each of which passes through two of
the holes 32 as seeir in Figs: 2 angd 4.

A cutter guide &1 is formed on the forward or
leadinhg exid-of the body 22, and extends {rony the
anvil face forward toward the girplane for g pur-
pose mere fully ses forth: below.

The exchanger 8§ is best shown in Figs. 2, 3, 4,
and 5; Pig. 4 being a view of either exchanger 8
or the terminiat member t4. As best seen in Fig
3, the exchanger eomprises a body portion: 48 h:
ing: an: -aperiure &i therein which receives the:
cutter guide 47 of another exchanger 8% The
reay end. of the body portion- 4% is provided with .
a cuiter which may comprise four blades 42 as
seemw in: Figs: 3-and 5 or may comprise a ey’ nam—
cal hiade or chisel 4% as seen iny Figs. 7 and 8
By providing four chisel=shaped culter blades 4
as.seen: in: Pig. 5; then passing the lead ropes ov
cables 35 over the end of the anvii as seen in Fig.

~
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45 4, it will Be assured that at least two of the eutter

blades will strike the two portions of the lead
ropes- whieh pass over the face ef the anvil - I
will be noted in the case of the cylindrical blade
43 that the diameter of the cutting edge is less
than the diameter upon which the holes 32 in the
anvil on the terminal member {4 are set, but is
great enough to insure complete soverance of the
lead cable 35 by the cutter.

The body portion 48 has an anvil 45 formed
thereon, which terminates in a cutter guide 41,
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which are identical to the anvil 30 and cutter
guide 37 respectively of the terminal member 14.
Each anvil 45 has holes 46 arranged exactly like
holes 32 in anvil 30 and adapted to receive lead
cables 35.

In practice, the cable 138 is threaded through
the guide tube 12 and a number of exchangers 18
are threaded on the cable 13 and secured on or
adjacent the guide tube. The tow cable {3 is
then threaded through the cutter guide 31 on the
terminal member 14 and secured therein by the
conical wedge 25. ’

A target 15 is secured to the terminal member
14 by passing the lead cables 35 through the holes
32 and across the anvil 30 as seen in Fig. 4, and
the cable 13 payed out through a winch (not
shown) in the plane.

When it is desired to change targets a bundled
target 19 is connected to an exchanger {8 by
means of cables 35 in a manner similar to the
connection between terminal member and the
target 15 and the target is launched from the
plane. The relative speed of the air and the
plane {0 carries the exchanger out along the tow
cable (3 until the cutter passing over the cutter

guide 37 engages and severs the lead cable 385,

releasing the target 15 which floats to the earth
and is recovered by a ground crew.
The jar of the exchanger striking the terminal

member breaks the ties of the target and permits ¢

it to billow out to normal length.

Subsequent targets are supplied on the tow
cable 13 by attaching them to exchangers {8 in
a similar manner. As each exchanger strikes the

previous exchanger it cuis the lead eable carried

thereby, releasing the old target and substituting
the new target.

Having thus described the invention, it will be
realized that the forms thereof shown and de-
scribed represent preferred embodiments and
that various changes in size, shape, and arrange-
ment of parts may be made without departing
from the spirit of the invention as defined by the
appended claims.

‘What is claimed and desired to secure by Let-
ters Patent is:

1. In combination, a tow cable having one end
adapted to be secured to an airplane; a terminal
member secured to the other end of said cable,
an anvil on the forward end of said terminal
member, a tow target, a target lead cable secured
to the tow target and being connected with said
terminal member by extending transversely
across the forward face of said anvil, -and rear-
wardly directed cutting means mounted on and
movable rearwardly along the tow cable and en-
gageable with the forward face of said anvil to
sever the lead cable where it extends transversely
across said anvil and release said target.

2. In combination, a tow cable having its for-
ward end adapted to be secured to an airplane,
a terminal member secured to the other end of
said cable, an anvil on the forward end of said
terminal member, a target lead cable, a target
towed by said lead cable, said lead cable being
connected with said terminal member by extend-
ing transversely across the forward face of said
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anvil, an exchanger slidable reaiwardly on said
tow cable, a second target carried by said ex-
changer, said exchanger including a rearwardly
directed knife edge engageable with the forward
face of said anvil positioned to engage and sever
the lead cable where it extends transversely
across the forward face of said anvil and thereby
release the first target.

3. In combination, a tow cable having its for-
ward end adapted to be secured to an airplane,
a terminal member secured to the other end of
said cable, an anvil on the forward end of said
terminal member, a targe: lead cable, a target
towed by said lead cable, said lead cable being
connected with said terminal member by ex-
tending transversely across the forward face of
said anvil, an exchanger slidable rearwardly on
said tow cable, a second target carried by said
exchanger, said exchanger including a plurality
of radially extending knives on its rearward face
adapted by impact with said anvil to sever said
lead cable where it extends transversely across
the forward face of said anvil and thereby release
said first named target.

4, In combination, a tow cable having its for-
ward end adapted to be secured to an airplane,
2, terminal member secured to the rearward end
of said cable, an anvil on the forward end of said
terminal member, a target lead cable, a target
towed by said lead cable, said lead cable being
secured to said terminal member by extending
transversely across the forward face of said anvil,
an exchanger slidable on said tow cable, a second
target attached to said exchanger, said exchanger

o including an annular knife on its rearward face

adapted by impact to engage said anvil to sever
the lead cable where it extends transversely across
the forward face of the said anvil to release the
towed target from the terminal member.

5. In an airplane tow target arrangement in-
cluding a tow plane and a tow cable having its
forward end attached to said tow plane, a ter-
minal member retained on the rearward end of
said cable, an anvil on the forward face of said
terminal member, a cutter guide integral with
the terminal member and extending forward
from said anvil, a target lead cable, a target
towed by said lead cable, said lead cable being
secured to said terminal member by extending
transversely across the forward face of said anvil,
and cutting means movable along the tow cable
and over the cutter guide and co-operating with
said anvil by impact therewith to sever the lead
cable and release said target.
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